New Approach to Cryopreservation of Primary Noncultivated Human Umbilical Vein Endothelium in Biobanking.
It is widely accepted that endothelial dysfunction (ED) is a common feature and a risk factor for cardiovascular diseases and metabolic disorders. Cultures of human umbilical vein endothelial cells (HUVECs) are routinely used in cell-based models to study in vitro molecular and cellular mechanisms of development of different aspects of ED. The methods of the HUVEC extraction and expansion are well developed and standardized. However, when large collections of samples are needed for certain projects, or when samples from a rare population of patients should be collected for future experimental use, HUVEC samples should be transferred to a biobank to be saved in liquid nitrogen for a long period of time until the required collection is completed. This scenario is not always convenient since it requires a lot of effort, a large quantity of expensive culture reagents with limited expiration periods, and sometimes special facilities and well-trained cell biologists among the biobank staff. In this project, we evaluated a method of HUVEC cryopreservation, where the stage of cell culturing and expansion before the transfer of samples to the biobank is eliminated. A total of 55 samples of umbilical cord (UC) were obtained from women immediately after delivery. A primary endothelium pellet derived from 17 UC samples was isolated, frozen, and placed in long-term storage in a liquid nitrogen freezer. Other samples were used to obtain HUVEC cultures. We have demonstrated that cryopreservation of primary endothelium pellets from UC veins without culturing and expansion steps does not affect the physiological features of HUVECs. This new approach would improve the efficiency of biobanking logistics, especially in the case of banking of large collections of endothelial samples.